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Abstract of JP 2000151548 (A) 

PROBLEM TO BE SOLVED: To stably conduct the 
orthogonal frequency division multlpiex OFDM 
communication, SOLUTION; A base band signal Is 
sent to a level detection section 1 20, where a level 
of the signal Is detected. The detected reception 
level is fed to a discrimination device 121 , where the 
level is discriminated with a threshold value. That is, 
the detected level is compared with a prescribed 
threshold value. When the level is lower than the 
threshold value, It is discriminated that an 
environment of a transmission path is wrong and a 
pilot symbol Is inserted. Thus, the a prescribed 
device 121 gives an instruction of Insertion of a 
symbol to a pilot symbol insert section 102 and the 
pilot symbol is inserted to transmission data. The 
insertion of the symbol is controlled in this way so as 
to vary number N of symbols between the pilot 
symbols and the system can cope with the 
environment of the transmission channel. 
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Claims: 

1. An OFDM connnunication device comprising: 

a trai^smitter including an addition means for adding a synchronous symbol and 
a phase reference symbol, which is a signal same as the synchronous symbol, to an 
effective symbol, and a control means for performing a control to adaptively insert the 
syachronoiis symbol based on symbol insertion information; and 

a receiver inclttdlog a delay means for unit symbol delaying a reception signal, 
a correlation means for taking a correlation between the reception signal and the unit 
symbol delayed reception signal^ and a synchronous means for taking a symbol 
synchronization by performing a threshold value deterniination on the result of the 
correlation- 

2. The OFDM communication device accordiiig to clarni 1, further oomprisingr 

a speed measurement means for measuring a speed of a communication 
counterpart by extracting a speed parameter from the reception signal; and 

a symbol insertion information tran^mittimg means for transmitting the symbol 
insertion information to the control means when the measured speed is greater than a 
predetermined threshold value. 

3 . The OFDM commuiucation device according to claim 1 , further comprising: 
a level detection means for detecting a level of the reception signal; and 

a symbol insertion information transnutting means for trammitting the symbol 
insertion information to the control means when the detected level is lower than or 
equal to a predetermined threshold value. 
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[00411 

The baseband signal is transmitted to a level detector 120 at where level 
detectioi;^ is performed, Tlie detected reception level is transmitted to a determination 
unit 121 at where the threshold value determination is made. In other words, the 
detected level value and a predetermined threshold value are compared, where the 
enviroraaent of the transmission path is determined as bad when the level value is lower 
than a threshold value, and a pilot s3anbol is inserted. Therefore, m instruction of 
syixibol insertion is provided from the determination mxit 121 to a pilot symbol insertion 
unit 102, and the pilot symbol is inserted to the transmission data. The symbol 
insertion is thus controlled to adapt to the transmission path environment with a number 
of symbols N between the pilot symbols shown in Fig. 2 being variable. 
[0042] 

The A/D conversion processed baseband signal is subjeaed to the FFT process 
from the FFT process start timing in the FFT unit 117, so that a signal assigned to each 
subcarrier is obtained. Such signal is transmitted to a distortion detector 118, and 
equalization is pcrfomied based on the distortion detection result on the pilot symbol 
(until the next pilot symbol). The equalized signal is transrnitted to a demodulator 1 1 9 
at where synchronous detection process is performed to obtain a d^odulated signal. 
[0043] 

In the OFDM communication device of the present embodiment, the pilot 
symbol normally iraerted for every defined symbol is adoptively inserted when the 
reception level degrades. The equalization distortion value and the frequency off-set 
correction value are updated based on the adaptively inserted pilot symbol. Therefore, 
even if the traosimssion path environment becomes bad, correction that complies with 
such environment can be rapidly performed on the communication parameter. The 
OFDM communication can be stably performed as a result even if the state of the 
transmission path fluctuates. 
[0044] 

In the present embodiment, a ca^e of detecting the reception level and inserting 
the pilot symbol based on the detection result is described, but the present invention is 
also applicable to a case of inserting the pilot symbol based on the result of the 
reception quality such as bit error rate and SIR of the reception signal. 

[0045] 

(Second embodiment) 

Fig, 3 is a block diagram showing a configuration of an OFDM communication 
device according to a second embodiment of the present invention. In Fig. 3, reference 



JP2000-151548 



numerals same as Fig, 1 are denoted for the portions same as Fig. 1, and the detaileMi 

description thereof wil] be omitted, 

[0046] 

In the present embodunent, a case of me^asuring the speed when the 
commimicatiion counterpart is movijcxg at high speed, insertiixg the pilot symbol when the 
measiired speed becomes greater than or equal to a predetermined speed, and adaptively 
updating the commimication parameter will be described. 
[0047] 

In the OFDM communication device shown in Fig. 3, the baseband signal 
obtained by performing wireless reception process on the reception signal is transmitted 
to a speed parameter extracting unit 301 at where the parameter necessary for measuring 
the speed of the coctimxmication counterpart is extracted. The parameter is transmitted 
to a speed measurement unit 302 at where the speed measTirement is performed. The 
measured speed transmitted to a determination unit 303 and compared with a 
predetermined threshold value, and an instruction to insert the pilot symbol is 
transmitted to the pilot symbol insertion unit 102 when the speed becomes greater than 
a predetermined threshold value. 
[0048] 

The operation of the OFDM communication device having the above-described 
configuration will now be described. The process of transmitting the transmission data 
from the antenna 1 08 is similar to the first embodiment The proce$$ of obtaimng the 
reception data from the signal received from the anteima 109 is also similar to the first 
embodiment. The received signal is divided to an in-phase component and an 
orthogonal cot]aponent by an orthogon^ detector (not shown) and respectively 
proce$sed, but this is represented with one path m the figure. The method of 
establishing a symbol synchronii^ion using the pilot symbol for the baseband signal is 
also similar to the first embodiment 
[0049] 

The baseband signal is transmitted to the speed parameter extr^ting unit 301 at 
where the speed parameter is extracted. The speed parameter refers to the paranr^eter 
necessary for measuring the $peed of the commimication counterpart, and includes 
Doppler frequency and the like, 
[0050] 

The extracted speed parameter is transmitted to the speed measurement unit 

"M"" W speed oT ffie "cdSinunl^^ is measured The 

information on speed is transn:atted to the determination unit 303 at where the threshold 
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value determination is performed. In other words, the measured speed and the 
predetermined threshold value axe compared, where the enviromnent of the transmission 
path is deteraiined as drastically chaatiging when the level vdue is greater than the 
threshold value, and the pilot symbol is inserted. Therefore, an instruction of symbol 
insertion is provided Som the determination unit 303 to a pilot symbol insertion unit 
102, and the pilot symbol is inserted to the transmission data. The control of the 
symbol insertion is performed m such manner to adapt to the transmission path 
environment with a number of symbols N between the pilot symbols shown in Fig. 2 
being variable. 
[0051] 

Therefoxej in the OFDM communication device of the present embodiment, the 
pilot symbol normally inserted for every defined symbol is adaptively inserted when the 
communication comiterpart is moving at high speed. Tlie equalization distortion value 
and the frequency off-set correction value are updated based on the adaptively inserted 
pilot symbol. Therefore, even if the transmission path environment drastically changes, 
correction that complies with such environment can be rapidly performed on the 
communication parameter. The OFDM communication can be stably performed as a 
result even if the state of the transmission path fluctuates. 
[0052] 

(Third embodiment) 

Fig. 4 is a block diagram showing a configuration of an OFDM commimication 
device according to a third embodiment of the present invention. In Fig, 4> reference 
numerals same as Fig. I are denoted for the portions same as Fig. 1 , and the detailed 
description thereof will be omitted. 
[0053] 

In the present embodiment, a case of inserting the pilot symbol and adaptively 
updating the commimication parameter when determined that the reception level on the 
communication counterpart side is degraded and the instruction to insert the pilot 
symbol is made will be described. 
[0054] 

In the OFDM communication device shown in Fig. 4, the symbol insertion 
information fitom the commimication counterpart is input to the pilot symbol insertion 
unit 102. The symbol insertion information can be extracted from the reception signals 
[0055] 

The conimtiaicalion device having the above-described 

configuration will now be described. The process of transmitting the transmission data 
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from the antenna 108 is similar to the first embodiment. The process of obtaining the 
reception data fjrom the signal received from the antenna 109 is al$o similar to the first 
einbodiment. The received signal is divided to w in-phase component and an 
orthogonal component by an orthogonai detector (not shown) md respectively 
processed, but thte is represented with one path in the figure. The method of 
establishiiig a symbol synchronizatjioii jxsing the pilot symbol for the baseband signal is 
also similar to the first cmhodimeftd. 
[0056] 

The conmiunication counterpart side detects the reception level, and the 
commimication co^mterpart transmits the symbol insertion information indicating that 
insertion of the pilot symbol is necessary when determined that the reception level is 
degrading. The symbol insertion information is received, and such symbol insertion 
information is input to the pilot symbol insertion miit 102. Therefore, the pilot symbol 
is inserted to the transmission data according to the symbol insertion information. The 
control of the symbol insertion i$ performed in such manner to adapt to the transmission 
patih cnvtromnent with a number of symbols N between the pilot symbols shown in Fig. 
2 being variable, 
[0057] 

Therefore, in the OFDM communication device of the present embodiment, the 
pilot symbol normally inserted for every defined symbol is adaptively inserted when 
determined that the reception level is degradiag on the communication counterpart side 
a^id the instruction to insert the pilot symbol is received. The equalization distortion 
value and the. freqtiency off-set correction value are updated based on the adaptively 
inserted pilot sjroboL . Therefore, even if the transmission path environment becomes 
bad, correction tbat complies with such environment can be rapidly performed on the 
communication parameter. The OFDM communication can be stably performed as a 
result even if the state of the transmission path fluctuates. 
[0058] 

The OFDM commimication device of the present invention can be applied to a 
communication terminal device such as a mobile station device and a base station 
device in the vvdreless commmcation system, 
[0059] 

In the first to the third embodiments, a case of performing synchronous 
detection using the pilot symbol as a phase reference symbol in demodulation has been 
described^ but the present invention can also be applied to a case of performing delay 
detection using the reference symbol. In this case, the delay detection process is 
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perfoimed in place of the synchronous detection process in the demqdutatoj- 1 19. 
[0060] 

The present invention is not limited to the first to the third embodiments 
desciiberd above, and may be variously modified and implemented. The fir«t to the 
third embodiments can be appropriately combined and implemented. 
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m-h jn¥a, Mt/t yif^}i'mx'mti,zm-^\ ^xm 

tmmmiyy^^?^tmmm^zmj<t^^mn'i:fft^ o mm 
& ^t- ^ mmm t . 9:imm ^ w. >■ y Tn^vmrn^ 
"ttmm^^. mm^mm^tmii'^yr^fmmLtz^ 
itim t comcom mttm . &v^mimm<^'^ 

!|*1ti-ri>OFDMfflf^K. 

*«-r -I. ^ St t-^ii^ia 1 Etfei^o F D Mjijt 
s«o 

1 1 izi^y7ii/vwxmm^nmmm^^5:izmi> i-y^^^i- 
31 1 K.m(o OFD Miiftsa . 
coo F DMMfi^s^ffli.)^ i t ^mLk-ttrnmrnm 
[If 5 ] msm 1 7!)^^>iisi<]a 3 ^-^'tLMztm 

mm,, 

umme^ mnmiyyTn.'pRx/mmmmmiyy^^^i' 
t m tm^-vh^immmi^yyKfi^i^wj-y y^intuzn 
tffthjim. m/i/Zi^y^^/i-nxwmizm'r^^^xmmm 
mmi^yyr:}Ui:mmmitmP'.-thmm^^j^^ a xm^^ 
t^mmiMt. ^mim^^-Uyyynfi^m^'ttT. 
mK!smm-^tM$.{5.i^y:ii)mmvtc^mm^t<^ 

^mfm^n^^o z.ktzx*) zyyyn)mm^t^T.m^ 
[1*^317] gfI^t#*^^>a«^^^7^-^^»mLT 

fc-r it*Ti 6 latgi?) o F D Mjffifiifrs . 
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[00 01 ] 
[0002] 

imMcomm m&<^m±^<^&mmizm^&.mm!i 

f-^^°-X^!SW^^S>l■ LT^I/^O F D M (Orthogonal Frequenc 
y Division MultLplexing)gS:6"st*^'j£^S^via$flTV^ 

[00 03 3 CltfOO F DMfE3l*-T!CCfeV-»Tii, filSS- 
fz9A i^-j^'T'iUP^WFFTCFast Fourier Transform) 

^mts:o. tfz. w^mmx'^htifzmmi>zmrs\^rm 

[0004] 

iO^'t'f a .y Vi^yif^iV^X'crimzm^Wty-^ Y^<n 

iE^*-fk^ ^ ■? C b /J'T' < ^ & i i: , ^ «0 

5 i t s^'T-^ , OFD MMfl^^S LT^f 

[0005] *mBJ{4/j>*^&,iSi:iI^Ti:$^x/>:i><7)T 
35 0f£jMS§im*WLTi>. OFDMiifl^^5tLT 
5 i i: S O F D Mjlfi^g^ffi«-r^ ^ t ^ 

[0006] 

[isii*p^t-i>/sfeo#a] ^^Bjcz^-t^tj^ ii^a 

'^i^yif^}V%\,zmK^ftxv\hfMx2-y v>^yif^)V^i^ 
yif-ivmx'mszm-i^^xmm^z^x-fh j; 5 ictt 

[00 07] -ft^h^. -^wm. n^mi^yit^)vm 
miznmmi^yif^ivh n ut^xh^^^m-m-i^yif^iv 
^ma^y ^^Mzwmt h imm^. m/^z-yy yf^jvm 
xmmt.zm-^^'^xmm'mmm^'y'iiii'^immz^x-t 

mmimfmmmz-:>\ >t: l% v^fft-ossrffir d 
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OF DMMfi^Sfi, mmm'^y^if\-Rr/mtmmmi^ 
Mzinai-?>mo^$S:. M^^'^^v■>'7K;^^¥Afflfli^^S■o' 

[00 09] :i(r)mmzi:tHt. a^ffigi^y^i^/l-ft-fc 

^z. mmm<^znK^fifzJMu-jhyyrr^Mzm-:)^-^x 

tcM t T ^ co^J-i tcfS 1 5t 1g IE ^ m t tt^ i i: t' # 
€r^.^ LT^f^ act ifiX^ h . 

[0010] ^wmm 2 cnmm<^fm\,zmi. o f d m 

\,zi^y^^)i'mxmm^mm\m^mzmhi^ymvmK 
[00 11] ::<^mmzxfi\i. m^^i^y^^/vmz 

[0012] i¥.wmw.^<r^%mmw>z\%h o f d m 

(7^\^%^m-km.x.fzh%kzi^ yif")vmx'm.^mmm 
^mzm.h'^yif^}mx%mwm^mi . ^m^fhrn 

[0 0 13] :L<T>mm,z^mt. agasi^y-K/k^t^ 

wmmmA t^-^xh. mmny:<-9\,zn Lx-tc^m 
mizfB ttzmiE^mnzm-tz t *^t^ ^ . ^^^m. 
mmmfMP'^m Lxh. o f d mmm^^^ tx 
act *>'-t-is & , 

[0014] 4^mM(7)m4c7)mm(r>nmizi»:i>mmm^ 
m^zm^ hmmmimmii. m 1 t^hw. 3 tot ^m*^t7)® 



^aoi a ts:mmMmm.^^-th^ t ifix% s . 
[0016] ^wmme,<rymmmmi,zi^^^o¥-Dm 
jifl^iSa , [sjfflJl >'4<;i^2avi!iiBia)ft8ffl y tuv t 

ntm^x'hhm^^i^yt'jv^^i^y^^Mznn 

-thTM. mj'^z i'- y ^f^jmi^mm^^zm^^ -^xmrnrnm 
miyy^^)i^^mmmiizmKthmm^w^£oTM.^:-M't 
h'm.TMb. '^mm^^m-^iyy^^}\Mm^^hT. 

mm^mimt mni^yTf^ii-mm vtz'^mm^t <?) 
Wi^mmi: t hiM. m/m«Mm<7)mmz-:i\^x l # 

[0017] zcry-f^mzlfdl^ W^^'Mi^ y-^^)Vmt>z 
mx^iiX^^h^U o -y b i^yT^:i\^^iyyt^)vmX'^ 

\,zm^^>'Xmmi\,znx-t^.xof<zi,x\-^h. .icoj:^ 

fzi^-^x. mmmmim.<^j:'>xi:,. mm^-^'y^-^ 

^znL,x^c<r>mm,zm tfzmE^mmi,zmt ^ t *^'t-s 

[0018] *5&BJC0SS 7 c^llSfeiOJW^tc:^ ^ O F D M 

[00191 Z.<n-^m>zkix\l. MSS^i^^Ji^/l^Sfc 
#A§ ixT V a h iyyif-iv^ , JtltlB-f-*iKa 

fot-\ ^mmm-b^wmzmt u t ^ . afiv - 

\^x^coymmzm \L-fzmL-kwmzmt^ t ifx% 
I., ^(m^. \sm^i)^^vx%,. oFDMafi 

[0020] ^^m^ms <7^mmcomm>>zm o f d m 

mz.tzt^\>z-^y^^>vmxmmi^)^-h-thJMt. 
[0021 ] ^o*!£tJ;tt{s:. m.mtm.^-y^^^'vmz 
L/i t # {zmsm\,zmx-ti> iioizLx^ ot\ SjI 

LT . O F D M3i«?rS?g LTfi=^ 

[0022] :^5:f&BJi£^m9 i7)^t<?)»®{:f^S OFDM 
afimti. m60®«fci3V>T. BulE>'>'*';l^ifAW 
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F D M jlft^^S LT^T^jr ^ i: ^^'t^i <. 

[ 0 0 2 4 ] i?iT. ^wmm:m(7}mm^mnmm^m 

(^tfOJ^Ml ) HHi, *^0Jc?3SatC3?gMltc^^ 

0 F D Mm.mmW.^Ws^t:wrt-f'ct >y SIT-* S . 
[00 25] ^-9-7'^ Y I) T«i7)j*flx-^'tt. 

1 0 1 tBJi-if . Q P S K (Quadrature Phase 

Shift Keying)-*r>Q AM (Quadrature Amplitude Modulat 

[ 0 0 2 6 ] ^-^-^ a >y hlyyi^^iVimx^tvrzm^-li. 

1 FFTdnverse Fast Fourier Transform) S5 1 0 ST" 

iFFTum.^ttxo'prymm'^btct. ciwofdm 

{±, D/K^mW'10 3X'T)/A^m^iXXK~Xf<~y 

tvs (LPF) xQbx'A'-mm^Wkvrzmz. ry 
r 1 0 ix-mm-^tixmrnimt vxry'r^ i o s ^ 

[0 0 2 7] — T>7^-M 0 9^-J>LT«fS$tl.fc 
ft^tt., eillfiJ#M» (AGO 11 0T'W#««$ 

i^. ie3<«&i?&iI$ixvtm:LPF 1 1 if'^fgmi: 

m.-^tim^^iX. A/D3gm§?l 1 2TA/D^$^t 

^, mMm.mm>zii^9.mm^hmmmttm. 

[00 28] i^D'<.-X>•^'y FFT(Fast Fo 

urier Transform) ^5 1 1 1 XF FTm%^tlX . ^-^f 

^^1 1 Aizm^^tLxmrnrnM-mm^it. ^c^mw^s^ 
rmw-^i 1 5xms.^ix^. ^tx. mnmrntK n 
le^zm^ixx. L^^-^mm^^tih. ^lx. 
i<?)w;eisa//FFTSEi iiizm^ti^. ttz. m 

[0029] FFTSUll? XFFTmM-^tltzm^ 

fzm^mmmizvtiti^^x^WM^ii^. ^^>t-. ^ 



£Oft^{±. HiiSKl 1 9X'^UUvh>'y:!ii/l-^m>''--X 
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i^mmmmi 2 1 izmt-oti^. m^mi 2 1 xii. m 
<?)L^\^M&rFX'h^m^i<z^ ju^^/hi^ytifi-wx 

^1 0 2l,Z/U'Li'yh>'y:!^Jl'^mXt&-t^W<^my^ 

[ 0 0 3 1 ] ij^t , ±ia«^^ w-ri> o f d Miift^s 
com¥i,z-:)\>^xmm-t^. mM^i 0 1 xr^'Ji^^ii^ 

m-^ixtzim-izii. j-<^u-y h^'yT^/i'WXM 102X 
2 ymi-ffv -s-i n .y Yi^y^-ii-if^Xtitih „ CltfO^' 
a -y h J/- y ;J^;t^jf ASP 1 0 2 ti. ;^-f -y 

Xfl^fifzh^^z:?.^ •y'^'im^mh^. jMu-vV'^ 
y^^)V%:mX'thXol,Z^£-^X\^t. 
[00 32] Z<DXo ^zjM n -y F i/yjK/l'/jWA^*! 
fzmmi. I F F TgP 1 0 3 iCiei hiX. I F F T?gl:$ 
ix?>. -r^r^-^^. I FFT^l 0 BTSi:. Hl^Wlit: 

/vffii^.r fc t:Bf mfi±^ I F FT^j^i-rs i t ^2 i D . 

[ 0 0 3 3 3 ;j?v ^-e. IFF T^m.^fitzm^-mmiz 

\,t . :^ - F KPelif Ag|5 1 0 4 T't;?'- F y ^VI^ ( 
-HKP^) i^mx^ixh, *^ji^yrf<;K?5 
^«cO-SPcOfe?^^jy-F>f y^~><>)Vb LT»A-r 

s„ .r to J; die. a®B#H&fm-ri.js-Hxy^'-^N' 
;i'?:'»A-r I. ^: cfc "9 , -y h MO *«m3n^W-?. & 

[0034 ] <^(.^T\ 'C<r)X 0 i-z^'-Y-i y^-r<>u^ 

WXLtzimii.. D/A^MS-gl 0 5T-D/A^ilSfL 

mmi^zm^tLtzmzmm^ti^ . -t^h-h. ±.iss# 

ii, LPF 1 0 6X'T-m&-^ibm^^tL^ TyTlOl 

■xmm^ti. ry^i-iosfj-i^mm^ti^. 
[003 5] ryj-i-i 0 9*^^bsm§ix^^ft^ 

#{1, AGcgpi 1 0TfK#wffli$*x-s, ^K^fr^mm 

ifc. «ff«#!±, LPF 1 1 ix-T^^mmm\&-»-^m 

*$iX, A/D^^l 1 2t:'A/■D^$^^T•<-A 

i±. m^Ly!£^^m.^mmmnmj^':i^tmis.js.mz^if 
^tix^tL^'ti^m^ti^tiK mizm-^xii. -o£og 

[00 36] :izx\ <-x^-Ny Kfi-^i::-ov^rf±. 
-^ny hi^yjpVl^^fflv^tv-y/fOH^fiB^SlAL-rS. iii 

T. ^<^i^ymfmmi>z-o\,^xmm-rt. 
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>v}i)\,mmm^ ^fzm^t ^m.^ 1 1 4 tsM d . ^ 
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[ 0 0 4 0 ] ii/t . m^s§ 1 1. sx'n^ii-fzWMmm 
miEizm-^\> ^xmm^ 1 2 3 *^^lJfflr^^^^ « 

[004 1 ] s> FS^fi, 

1 2 0 icji'i>tt. ^^TV'<.;U«^tli»5ftt):fL§. ito-^ 

#112 1 ti^i^f^^ u h i^yrH'/l-WAS 1 0 2 ti^ydf 

^^ivhmx^fih. i^y4C/u»AiO$<li9& 

^t^-^T. llI2t;s^-ryNM n V 1- v-y#■/^ra(7)>'y#■;^' 
[004 2] A/DSft^llia^tlfc^-X/N'yKfl-^ 
{±, F F TgP 11 7 OCfcV . ±!SF F Tmmtk^ -i 

tUl 1 StcM^j^. ^N°-<o-/ hi^y^jf/HCol^^TtfOM^^ 

[0043] -IcOi^tC, *^]!tecOfl^®CDOFDMMft 
^a-Cii, 5i?»3®Si'y^^l'ttt=f¥A$ixTt^l>^NM o 

A-t'&i'ptcLTv^?,, z.<r>^'i[z. mmmzmx-^ix 
rz^uti-y hiyyif^Mzm^^-^'Xmm'&^m.'^n^ 



!(5) 000-1 51548 (P2000-151 54 8A) 

[ 0 0 4 4 ] ^^mmcommizti^'^xit. ^fti^^ 

;l-£#A-t-|>*^^t-3V^TffiBf3L-ri->^>&^, 
tCS-CJC^T-'NM O -y h >'y:t^/U'?rPA-r 

i-i>z.k*^x-^&. 

[0045] ( mmcomm. 2 ) 0 3 {± , ^mmc^)mm(^ 
f mm.2 i,zm^o f d Mmmmm^mmt'^^tm >y ^-ii] 

^^nLx^<^mm^xmmim«^t?>. 
[004 6] r^m^commx'it. mmm^ii'^-Kmxwm 
'^X'h^m-^>>z. mm^m^Lxm^mmn±iz^j:->fc 

t^l,ZJ-i-( n-y b^-y-t^^t-^rWALT, »EflDt'a^t^^' 
[ 0 0 4 7 ] a 3 tCS^-r O F D MMfigg-Cfi. S«« 

L ft^-ii . MJg^ ^ - tttBgIS 3 0 1 A> ix . affffi 

5 hitxt « ffl^$tL3t3tJ^{i:. Pj^ll3 0 3 t2M^>ixTRff 

I, . n -y h y ASP 1 0 2 t^^-^-f D '7 

: [0048] mz. ±IB««i'*-r S O F D Ma«^M 

f OKlf^COV-^T^BJ-rS. 3M«r-:5'^Tyf-M 0 8 

r'-^^ntmmiiZ'ov^x hmmc^mm i k i5Ht-t'S> 

Ttkff^BK^H'isSt^ixT^i'i'fiT-^ILffl^ix-l.*^. Hte 
y Fm-f'l-0», vT{±> a >y F s^yrff/k^fflV-Ti^y 

7n)mm^mi.i-^ijmi>z-^^^xhmmcr)mmi tm^ 
x'hh, 

: [0049] —U. ^~XJ<y h'<S^f±, 

*. -^tLi. zzx\ mm^-<y.^-^ti±. mmm^cr>mm 

> ^k'*-**ff"i>^iS« 
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-o T , f iJ^S 3 0 3t>'h^-^-!xj'yhiyy t';l-#Aa5 1 0 

[00 5 1 ] <icoj;ofc, -■$^mmmm'^oF Dumm 

m:mzmx-t^j:oizi.x\^?>, ckdxoiz. mmm 
tff ASii^c^NM o hi^yrnMzm-:^^^xmims.?^ 
m-ffi»^7-fe -y haiEfi&Mif-ri. . Lrzt--o x . 
imm^immz^^tLx . mm^-^^^-^^zML 

X ^ cymmizm tr^miE^ mm^zm-t t t^v ^ 

[0052] (mmmms ) 114 is. ^^adco^iSf^ 
}f$® 3 o F D Mjimsa«iiii;^ .i^-f 7 n yj>m 
x%h. m4\,zii\,^xml tnyi^wMtmi tm~<n^ 

[00 53] ^tmmmx'ii. mmm^rnxmrnxy^ 

i d i:^tT§ !t t # tc. ^t^" a .y h ^yTK/l-^ffA 

[ 0 0 5 4 ] B4 iz^-to F D mmmmmxu. u 

>y ^ i-y^Vi-ff-AgP 1 0 2 tC3lfiffl#*>'^cDi^>-;l<VHf 

t 0 0 5 5 ] <is:t , Hm^^-'^-th O F D MJift^S 
[00 56] nimil*«»*'^'*<SP''^/!^£^tB ^(7)L- 

a-y hi^>-^^}W)^Kii^iSmxhh'm(r>i^y-if-)vm?M 
7^fti- & „ ^ <^ ^ y *vu#AW« ^ ^Tfi -e i-' 

y^Vt^tf A'ffi*^^N°-f n -y h i^yji^VPlfAS 1 0 2 tA 
■fl-th. Ltz-h^->X. >'y-^^)V^X'mL^zLtzi]^->X . 
Mtf—^^zf-^-^ n -y h y #>i-*Wv ^ i'LS . c: tfo J; 
31::. i^V!r^)mX':^%m'k'ir''£r>X. m2lz^fU 



[00 57] i^7)J: p i;^, *»fe(7)fl^®,(7)0 FDMMfl 
^STii. ffl^SSi^yjfOkfetff A^^XTI^ i^^NM D 

S(t:ti:tic. ^leeiJtclfA-t&JtdicLTV^-S,. ico 
J: d t:, mmmi,zmx^ixfzJU u -y h i^y-if^Wc*-:? 

ii^X'^h. ^comm. ^mn^-i}^Lxh. ofd 

[ 0 O 5 8 ] 2^%Hfl<^0 F D MiifS^SJi. illiiifl^ 

[00 59] hsmmcoim. i - 3 t^fcv um^z 

ovi-CfufflS^i^yiK/l-i: LX>Ux3'v Vi^>if^)V^m 

V ^j'iiBIfiMaSr^T^r d m-^i'Z-:>^^xmm LX\^>.h tiK * 

S|BB{4 . » ^- y ffl V mmwA & 5 ^^tc 

[ 0 0 6 0 ] . ifwmt , ±ifi*tt«?g«j 1 ~ 3 {c 
m^^fvr. m^^Lx^-t^^bimmxhh. 

■thZ.tifmtX'hh. 
[006 1] 

-y F S/y^fOP&i^y^/t-ff Alt fgt-So'v^T@JtEa*rt:rff 

A-rsiot'tfi^-S, jgfi5e^t:#-A$ix 

tzj-^-in-v hi^y^^Mzm-^v^xmmmMMj^mm^. 

^mt^^LXh. OFDMaft^^JeLT^T^acii: 

[mi] *:|&BflO»)6itfO?i^SR 1 tC^-S. O F D MM«^a 
i7)«j3g;S-:^-r-/n-yi^a 

[02] ±iaMSg<^ff5Pt=« !> O F D MMft^gtc;B{t 

[ la 3 ] *^Bfl0^teO}f#l 2 O F D M 

[ H 4 ] *l|BHO*te<7)^!l 3 tl^ S O F D MMitiia 
C0fl|)3a^:;i^-t7"a'yi?ll 

10 1 ^mm 

102 -'NMa-yhi^ y --i-Ol^ff AS3 

103 IFFTgp 
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104 ^^-FESWASE 

1 0 5 D/A^mm 

106,111 LPF 
10 7 TyT 

108, 10 9 rvx^ 

110 AGCm 
1 1 2 A/D^jtM 

1 1 3 mmm 
1 1 4 

1 1 5 sms 



116, 

1 1 7 
1 1 S 
1 1 9 
i 2 0 
1 2 2 
1 23 
3 0 1 
3 0 2 
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